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About this document

This document defines the usage of the Modbus features of the ProcessDefender system.

2 Configuration

21 SlavelD

Any value between 0 and 255 can be entered.

2.2 Baud Rate

The following baud rates are supported.

Baud Rate
4800 9600 14400 19200 24000 28800

33600 38400 43200 48000 52800 57600
62400 67200 72000 76800 81600 86400
91200 96000 100800 105600 110400 115200
120000 124800 129600 134400 139200 144000
148800 153600 158400 163200 168000 172800
177600 182400 187200 192000

2.3

Stop Bits & Parity

The following combinations of Stop bits, and Parity bits are supported.
e 2 Stop bits and No Parity bits

e 1 Stop bit and an Even Parity bit
e 1 Stop Bit and an Odd Parity bit

2.4  Function Codes
Function Codes
Code Function
1 Read Coil Registers
Read Holding Registers
4 Read Input Registers
15 Write Coil Registers
16 Write Holding Register
32 Read Config Register
33 Write Config Register
2.5 Error Codes
Error Codes
Code Error
1 Unsupported Function
2 Illegal Data Address
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2.6 Examples

Examples shown use Simply Modbus Master 8.1.0

& Simply Modbus Master 8.1.0

mode  COM part baud data bits stop bits pari
o ]| d s | Hles0o |3 ]|z |Znone

High byte first
High word first

2.7 Registers

Configuration memory consists of an array of 768 bytes. A register may be comprised of a single byte (8 bit integer), two bytes (16 bit
integer), three bytes (24 bit float), and four bytes (32 bit float).

Some PLC’s don’t support the easy use of floating point numbers, and so they can be accessed as 16 bit integers. For those registers
that require values outside the range of integers, alternative address ranges provide the ability to scale the values by 0.001

Eg.

To read register “Relay 2 Hysteresis %” which contains the value 12.345

Read value

Floating point value

Register address

Return type

Return value

12.345 4168 32 bit floating point 12.345
12.345 6168 16 bit integer 12
12.345 8168 16 bit integer 12345
To write register “Relay 2 Hysteresis %” with 10.25 (or the value nearest to it)
Value to write Value type Address Value written
10.25 32 bit float 4168 10.25
10 16 bit integer 6168 10.00
10250 16 bit integer 8168 10.25
Revision: 3.2 © H2flow Controls Page 4 of 62
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ProcessDefender

3 Register Address Ranges

31 Read Coil Registers (Function code 1)

Coil Address Function Message limits
0to31 Product Status (alarms, outputs, Max 32 bits in one operation
overrange flags)
1000 to 7144 Configuration bits Max 1551 bits in one operation

3.2 Read Holding Registers (Function code 3)

Register Address Function Message limits
1000 to 1767 Configuration bytes (8 bits) One byte per message
2000 to 2766 Configuration integers (16 bits) One integer per message
3000 to 3765 Configuration floats (24 bits) One float per message
4000 to 4764 Configuration floats (32 bits) One float per message
5000 to 5765 Configuration floats (24 bits) One float per message

Value=Integer(Float) Integer steps (0 DP)
6000 to 6764 Configuration floats (32 bits) One float per message
Value=Integer(Float) Integer steps (0 DP)
7000 to 7765 Configuration floats (24 bits) One float per message
Value=Integer(Float*1000) Steps of 0.001 (3 DP)
8000 to 8764 Configuration floats (32 bits) One float per message
Value=Integer(Float*1000) Steps of 0.001 (3 DP)

3.3 Read Input Registers (Function code 4)

Register Address Function Message limits
0to 89 Product Live Parameters (Voltages, 89 floats in one message
Currents, etc)
100 to 189 Product Live Parameters One float per message
Value=Integer(Float)
200 to 289 Product Live Parameters One float per message
Value=Integer(Float*1000)
300 to 389 Product Live Parameters One float per message

Value=Integer(Float/1000)

3.4 Wirite Coil Registers (Function code 15)

Coil Address Function Message limits
1000 to 7144 Configuration bits Max 1 bit in one operation
Revision: 3.2 © H2flow Controls Page 5 of 62
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3.5 Wirite Holding Register (Function code 16)

Register Address Function Message limits
1000 to 1767 Configuration bytes (8 bits) One byte per message
2000 to 2766 Configuration integers (16 bits) One integer per message
3000 to 3765 Configuration floats (24 bits) One float per message
4000 to 4764 Configuration floats (32 bits) One float per message
5000 to 5765 Configuration floats (24 bits) One integer per message
Value=Float(Integer) 0DP

6000 to 6764 Configuration floats (32 bits) One integer per message
Value=Float(Integer) 0DP

7000 to 7765 Configuration floats (24 bits) One integer per message
Value=Float(Integer)/1000 3 DP

8000 to 8764 Configuration floats (32 bits) One integer per message
Value=Float(Integer)/1000 3DP

3.6 Read Config Register (Function code 32)

Registers are proprietary.

3.7 Wirite Config Register (Function code 33)

Registers are proprietary.

Revision: 3.2
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Register Usage (Normal Operation)

4.1 Read Input Registers

Function Code 4

The registers are implemented as 32 bit floats, formatted according to the IEEE-754 standard.
The registers can be accessed as full 32 bit floats or by truncating the value to 16 bit integers.

When using 16 bit integers, the value can be manipulated before transmission:-
a) the value can be truncated, limiting the range between 0 and 65535.

b) The value can be multiplied by 1000 first and then truncated, eg. 50.125 Hz is returned as 50125. The limits are between 0

and 65.535

c) The value can be divided by 1000 first and then truncated, eg. 144000 W is returned as 144. The limits are between 0 and

65535000.

When using 32 bit floats, these are transmitted as two 16 bit integers, the most significant integer is sent first.

16 bit integers are sent as two 8 bit bytes, the most significant byte is sent first.
0dd addresses are truncated to even addresses (reading address 1 will read contents from address 0)

411 Example 32 bit float
Read from unit address 10, using function code 4, address 72 (internal temperature), a single 32 bit float.
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum

TX 0A 04 00 48 0002 FO A6

RX 0A 04 04 41 B0 00 00 A0 15
41 B0 00 00 is the IEEE-754 representation of 22.0 DegC

Simply Modbus Master 8.1.0 -

baud data blts sb: bits arl copy down(Z) register # bytes resuilts .- notes  clear notes (3

mode coM iort

[Mone | [33bit Float | 72

|| 41B0 0000 || 22.0000000 |

Slave D First Register Ma. of Regs
| L
Use defaults
. II function ITIII‘IUS Dﬂ:SEt reglls?er size

2byte ID code

..

i Ema

ﬂ 16 bltre isters

Reéuest/

[

OR 04 00 42

00 02 FO Re

l SEND I

[Jload before send  response time (seconds)| 0.3

Response [ fail inf’ 2.0

Ok 04 04 41 BO 00 00 54 SF

~

4.1.2 Example 16 bit integer with 0 DP (100 address offset)
Read from unit address 1, using function code 4, address 72 (internal temperature), a single 16 bit integer.
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X | 01 04 00 AC 0001 F1EB
RX | 01 04 02 0016 38 FE
00 16 is the hexadecimal representation of 22.0 DegC
Revision: 3.2 © H2flow Controls Page 7 of 62
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413

Example 16 bit integer with 3 DP (200 address offset)

Read from unit address 1, using function code 4, address 72 (internal temperature), a single 16 bit integer.

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 01 04 0110 31F3
RX | 01 04 02 55 F0 8624

55 FO is the hexadecimal representation of 22000 (22.000) DegC

4.1.4 Example 16 bit integer with -3 DP (300 address offset)
Read from unit address 1, using function code 4, address 72 (internal temperature), a single 16 bit integer.
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 01 04 0174 70 2C
RX |01 04 02 00 00 B9 30
Result is zero as the temperature is less than 1000 DegC (result = int(22/1000))
Reg Details Units Reg Details Units
0 Frequency Hz 40 L2 Power Factor 0.0to 1.0*
2 L1 to L2 Voltage \ 42 L2 Voltage THD %
4 L1 to N Voltage \Y 44 L2 Current THD %*
6 L1 Current A 46 L2 Rated Load, percentage of %*
8 L1 Active Power W 48 L1 to L3 Voltage Phase Angle Degrees
10 L1 Apparent Power VA 50 L3 to L1 Voltage \Y
12 L1 Reactive Power VAr 52 L3 to N Voltage \
14 | LI Current Phase Angle Degrees 54 L3 Current A*
16 L1 Power Factor 0.0to 1.0 56 L3 Active Power W*
18 L1 Voltage THD % 58 L3 Apparent Power VA*
20 L1 Current THD % 60 L3 Reactive Power VAr*
22 L1 Rated Load, percentage of % 62 L3 Current Phase Angle Degrees*
24 L1 to L2 Voltage Phase Angle Degrees 64 L3 Power Factor 0.0to 1.0*
26 | L2to L3 Voltage \% 66 L3 Voltage THD %
28 L2 to N Voltage \Y 68 L3 Current THD %*
30 L2 Current A* 70 L3 Rated Load, percentage of %*
32 L2 Active Power W 72 Internal Temperature Deg C
34 L2 Apparent Power VA* 80 Total Active Power W
36 L2 Reactive Power VAr* 82 Total Apparent Power VA*
38 L2 Current Phase Angle Degrees* 84 Total reactive power VAr*
88 Total Apparent Power (HP) HP*
*Assumes a balanced load when only 1 CT connected.
Revision: 3.2 © H2flow Controls Page 8 of 62
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4.2 Read Coil Registers (1 bit coils)
Function Code 1
Read from unit address 10, using function code 1, read coils 8 to 31.
Unit | Func | 1% Coil No Of coils Bytes | Data Checksum
TX 0A 01 0008 0018 BC B9
RX 0A 01 03 001040 3105
00 1040 Coils 20 and 30 are set
Simply Modbus Master 8.1.0 - O ®
mode COM port baud data bits stop bits parity ©°PY downi) register#  bytes results '. notes dlear notes (59
Slave D FlrstColl No D'F Cails [ 8hits 16 10 0001 0000
_ _ g 3 bits 24 40 0100 0000
e i simhe alD"
1bit coils
k=
Request,” ac
0L Ol 00 02 00 12 BC BS l SEND I
[Jioad before send  response time (seconds) [ 0.2
OR Ol 03 00 10 40 21 05 ~
v
Address Type Details States
0 1bit Main Alarm Above 1=Active, O=Inactive
1 1bit Main Alarm Below 1=Active, O=Inactive
2 1bit Pre Alarm Above 1=Active, O=Inactive
3 1bit Pre Alarm Below 1=Active, O=Inactive
4 1bit General Alarm Above 1=Active, O=Inactive
5 1bit General Alarm Below 1=Active, O=Inactive
8 1bit Motor Run Detection 1=Running, 0=Static
21 1bit Relay 1 state 1=Active, O=Inactive
22 1bit Relay 2 state 1=Active, O=Inactive
23 1bit Relay 3 state 1=Active, O=Inactive
24 1bit Phase 1 overvoltage 1=OverVoltage
(PD Hardware limit)
25 1bit Phase 1 overcurrent 1=0OverCurrent
(PD Hardware limit)
26 1bit Phase 2 overvoltage 1=OverVoltage
(PD Hardware limit)
27 1bit Phase 2 overcurrent 1=0verCurrent
(PD Hardware limit)
28 1bit Phase 3 overvoltage 1=OverVoltage
(PD Hardware limit)
29 1bit Phase 3 overcurrent 1=0OverCurrent
(PD Hardware limit)
Revision: 3.2 © H2flow Controls Page 9 of 62
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Address Type Details States
30 1bit Phase 1 no current detected 1=No current
5 Register Usage (Configuration)
5.1 Read Coil Registers (1 bit coils)
Function Code 1
Read from unit address 10, using function code 1, read coils 1000 to 1063.
Unit | Func | 1% Coil No Of coils Bytes | Data Checksum
TX 0A 01 03 E8 0040 BCF1
RX 0A 01 08 02 000080 3F00 | 9D 52
00 A0

02 00 00 80 3F 00 00 AO Coils 1001, 1031, 1032 to 1037, 1061, and 1063 are set

Simply Modbus Master 8.1.0 - O X

mode COMport baud data bits stopbits parity 9P 40WnE3) registers  bytes results notes dear notes ()
Slave ID First Coil  No. of Coils i 16bit UINT || 1016 0080 128
4w om0 | &2 S[ishitunT || 1032 3F00 16128
[ f F 15hi 00RO 160
1 fmcbon minds offeet regii;l"erl.;si;;edefaults [i{16hit UNT ]| 1048
2byte ID  code 5" 0| —
1 bit coils
0 : E| |
N
Request/ oc

0L 01 02 E& 00 40 BC Fl [ SEND ]

[Jload before send  response time {seconds)|| 0.3
Response fail in e’ 2.0

OFR Ol 02 02 00 00 80 3F 00 00 RO SD A

52

Revision: 3.2 © H2flow Controls

Page 10 of 62



D304 Process Defender - Modbus Communications

ProcessDefender

5.2 Read Holding Register (8 bit byte)

Function Code: 3

Address offset: 1000

Read the 8 bit byte at address 59 and return as a 16 bit integer

Address accessed: 1059

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X | 0A 03 04 23 0001 75 8B
RX | 0A 03 02 0003 5D 84
The first byte is null data (zero), the second byte is the byte requested.
Simply Modbus Master 8.1.0 - O
copy dU"“""@ registers bytes results notes clear notes @

1 ] Il
. |I function minu[s offset freg;

mode  ©OM port baud data bits stop bits pari

Slave ID First Register Mo, of Regs

[ TUse defaults
ster size

HlﬁbitUINTll 1053 ||

aoos

. |

.

2byteld code A {[iEbitregsters
[

i
Request/ oc

0k 03 04 23 00 Ol 75 2B

l SEND I

[load before send  response time (seconds)| 0.2
Response fail in i 2.0

OR 03 02 00 03 5D 24

~

*
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5.3 Read Holding Register (16 bit integer)

Function Code: 3
Address offset: 2000

Read the 16 bit integer at address 59 and return as a 16 bit integer

Address accessed: 2059

Unit | Func

Address

No Of 16 bit Reg

Bytes

Data

Checksum

X | 0A 03

08 0B

0001

F6 D3

RX | 0A 03

02

04 03

5F 44

Simply Modbus Master 8.1.0

baud data bits

mode  COM part
N

Slave D F|rstReg|ster Mo, of Regs

stop bits pari

copy down () register #

results .

O

notes  Clear notes ()

[TebtomT | 209 |

0403 ||

Use defaults
. || function m|nus of‘fset reg|ls;|-ier size

2byte ID  code

0
U_

ﬂ [ 16 bit registers |

i
Request/ o

0L 02 08 OB 00 01 Fé

D3

l SEND I

[Jload before send  response time (seconds)|| 0.2
Response [ fail in f’ 2.0

OFR 03 02 04 03 5F 44

~

*
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5.4 Read Holding Register (24 bit float)
Function Code: 3
Address offset: 3000
Read the 24 bit float at address 472 and return as a 32 bit float
Address accessed: 3472
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum

TX 0A 03 0D 90 0002 C7F1

RX 0A 03 04 41 9C 7A 00 B7 81
The fourth byte is null data (zero), the first to third bytes are the data requested.
Returned value is 19.5595703

Simply Modbus Master 8.1.0 - X

notes  dlear notes F2)

mode  COMport  baud  dats bits stop hits parity  ©9PY down ) register#  bytes results --
] o] o] e e e

Slave ID First Register Mao. of Regs
L] G ] =]
1 i
Use defaults
4 |I function m|nus Uf'fset reg|si;|-i3r size

2byte ID  code
0 e
v
Reéuest/ o
Ok 03 0D 50 00 02 C7 F1

q 16 blt registers

l SEMND I

[load before send  response time {seconds)|| 0.2
Response fail in ﬂ 2.0

0R 032 04 41 5C

TR 00 BT 81 L)

Revision: 3.2 © H2flow Controls

Page 13 of 62



D304 Process Defender - Modbus Communications

5.5

Function Code:
Address offset:

Read the 32 bit float at address 5 and return as a 32 bit float

Read Holding Register (32 bit float)

3
4000

Address accessed: 4005

J

-

0
o

function minu[s offset fregi
2byteID  code

{ Tuse defaults
ster size

=

| i| 16 bit registers ||

E EN

Reéuest/

Cre

OFR 03 OF RS 00 02 Dg 47

l SEND I

[Jload before send  response time {seconds)|| 0.3
Response [ fail in a 2.0

0x 02 04 42

02 B3 32

0l AE

~

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 03 OF A5 0002 D6 47
RX 0A 03 04 4202 B3 32 01 AE
Returned value is 32.6749954
Simply Modbus Master 8.1.0 -
mode  COMport  baud  data bits stop bits parity  <°PY down(3) register bytes results '. notes dlear notes (%)
e e e
Slave ID First Register Mo, of Regs

Revision: 3.2

© H2flow Controls

Page 14 of 62



D304 Process Defender - Modbus Communications

ProcessDefender

5.6

Read Holding Register (24 bit float, as a 16 bit integer)

Function Code:
Address offset:

3

5000

Read the 24 bit float at address 472 and return as a 16 bit integer

Address accessed: 5472

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X | 0A 03 1560 0001 8163
RX | 0A 03 02 0013 5C48

=

mode

Slave ID

COM port

baud data bits
First Register Mo, of Regs

-

0
o

"
function rninurs offset fregi
2byte ID code

stop bits pari

Note. The value should be 19.5595703 but is truncated to 19 as an integer.

copy dawn) register bytes
[hebitumT || 5472 [ ooz

results . notes  dear notes@

19

{ Tuse defaults
ster size

Ao

| i| 16 bit registers ||

EEN

Reéuest/

Ok 02 15 €0 00 01 21 &2

l SEMND I

[Jload before send  response time {seconds)|| 0.2
Response fail in ﬂ 2.0

OR 02

02 00 12 5C 48

~
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5.7 Read Holding Register (32 bit float, as a 16 bit integer)

Function Code: 3
Address offset: 6000

Read the 32 bit float at address 5 and return as a 16 bit integer
Address accessed: 6005

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X | 0A 03 1775 0001 91 IF
RX | 0A 03 02 00 20 1C5D

Note. The value should be 32.6749954 but is truncated to 32 as an integer.

& Simply Modbus Master 8.1.0 -

O

Ok 03 17 75 00 01 91 1F

l SEMD I

[load before send ~ response time (seconds))| 0.3
Response [ fail in f’ 2.0

OAn 02 02 00 20 1C 5D 4]

mode  COMport baud databits stop bits parity ‘°P¥ down(3) register # bytes results notes  Clear notes (53
e _I| m EhebitumT | soos [ oozo || = 1 "
Slave ID First Register Mo, of Regs

] | .
. || function  minus offset ngis%LlssizeedEhulm
iblrjbe P T2 ebieesies]
Reéuest/ e

*

Revision: 3.2 © H2flow Controls
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5.8 Read Holding Register (24 bit float, *1000, as a 16 bit integer)

Function Code: 3
Address offset: 7000

Read the 24 bit float at address 472, multiply by 1000, and return as a 16 bit integer

Address accessed: 7472

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X | 0A 03 1D 30 0001 8312
RX [0A |03 02 4C 67 68 AF

Note. The value should be 19.5595703 but is shifted to 19559 and then truncated to an integer.

Simply Modbus Master 8.1.0

mode  COMport  baud  data bits stop bits parity  ©°PY down 3 register¥  bytes
e e

results -

19539

O

notes  Clear notes £5)

Slave ID First Register Mo. of Regs
o e R

i 0]/ s eges]
::Eéuest/ e

Ok 03 1D 30 00 01 83 12 ( SEND ]
[Jload before send  response time (seconds)|| 0.3
Response [ fail inﬂ 2.0

OR 03 02 4C &7 €8 AF ~

x

Revision: 3.2 © H2flow Controls
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5.9 Read Holding Register (32 bit float, *1000, as a 16 bit integer)

Function Code: 3
Address offset: 8000

Read the 32 bit float at address 5, multiply by 1000, and return as a 16 bit integer

Address accessed: 8005

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X | 0A 03 1F 45 0001 9370
RX | 0A 03 02 7F A2 BC0C
Note. The value should be 32.6749954 but is shifted to 32674 and truncated to an integer.
Simply Modbus Master 8.1.0 - O e
results -- notes dear notes@

mode  COMport  baud  data bits stop bits pari copy d°"""'® register# bytes
Tl s | Towo] o I

32674

Slave ID First Register Mo, of Regs
f’ ID a SDDS f’
1 i
Use defaults

gb lltelD Func:lmn m|nus offset reg|si;|-i3r size

Vi code

ﬂ 16 bit registers

0 L]
N
Request/ oc

(R O3 1F 45 00 01 53 70
= ! l SEND l

[Jload before send  response time {seconds)|| 0.3
Resporse M ] fail in a 2.0

O0A 03 02 7F A2 BC OC ~

Revision: 3.2 © H2flow Controls
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5.10 Write Coil Registers (1 bit coils)

Function Code 15

Write to unit address 10, using function code 15, set coil 1896 to 1.

Unit | Func | 1% Coil No Of coils Bytes | Data Checksum
TX 0A OF 07 68 0001 01 01 CE9A
RX 0A OF 07 68 0001 15 D8
Simply Modbus Master Write 8.1.0 — m]

mode COMport baud databits stop bits pari
e

Slave ID First Register # Values to Write
function [Juse defaults

2byteID  code  minus offset register size

O &las |3 o 1| 3 ibitcois |

Values to Write register# bytes Data Type
[E 00000 J[ 136 || | 4 Lhitboolean
High byte first

High word first

Command

0L OF 07 €8 00 01 01 01 CE SR S
l SEMD I
ne
response time (seconds) |LI
[ ] fail in a 2.0

Respaonse
0n OF 07 &8 00 01 15 D8

Revision: 3.2 © H2flow Controls
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5.11 Write Holding Register (8 bit byte)

Function Code: 16
Address offset: 1000

Write a 16 bit integer to address 59, and format value as an 8 bit byte

Address accessed: 1059
Value written: 165

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 0423 0001 02 00 A5 57 88
RX 0A 10 04 23 0001 FO0 48

The first byte is null data (zero) and is ignored, the second byte is the byte written.

Slave ID First Reqister # Values to Write

=R

E I

function

ZbyteID  code  minus offset

[Juse defaults

register size

O 1 |3 o | Fsbitregsters]

Values to Write register# bytes Data Type

D] we [ o]

a 16bit UINT

Command

High byte first
High word first

OA 10 04 23 00 01 02 00 A5 57 28 ~
SEND

[¥]

Response

response time (seconds) |L|
[ fail in el 2.0

0k 10 04 23 00 01 FO 48
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5.12 Write Holding Register (16 bit integer)

Function Code:
Address offset:

16

2000

Write a 16 bit integer to address 59, and format value as a 16 bit integer

Address accessed: 2059

Value written: 12345
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 08 0B 0001 02 30 39 89 C9
RX 0A 10 08 0B 0001 7310
Slave ID First Register # Values to Write

function
Zbyte ID  code

[Juse defaults

minug offset register size

O 3l ]| sl o ]| siebitregsters

Values to Write register#

bytes Data Type

lmsm [ as [ 050 | 4 g

Command

High byte first
High word first

0R 10 08 0B Of

00l

30 3% 89 C5 ~

SEMD

Response

L¥]
response time (seconds) ILI
[ | fail in 2.0

0R 10 08 OB 00

ol 73 10

Revision: 3.2
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5.13 Write Holding Register (24 bit float)

Function Code: 16
Address offset: 3000

Write a 32 bit float to address 472, and format value as a 24 bit float

Address accessed: 3472
Value written: 47.5

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 0D 90 00 02 04 42 3E00 00 F2C3
RX 0A 10 0D 90 0002 42 32

The forth byte is null data (zero) and is ignored, the first to third bytes is the data written.

Slave ID First Register # Values to Write
T | 4 1
function (Juse defaults

2byteID  code  minus offset register size

O 1 || f o | #[isbitregsters|

Values to Write register# bytes Data Type
[ 47.500000 | | 3472_|| 4232 0000 | 4 sitrioat
High byte first
High word first
Command

Ok L0 0D S0 00 02 04 42 2E 00 00 F2 C2 ~
SEMD

[¥]

response time (seconds) |_|'3- 2
Response [ ] fail in fl 2.0

0A 10 0D 50 00 02 42 32
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5.14 Write Holding Register (32 bit float)

Function Code: 16
Address offset: 4000

Write a 32 bit float to address 5, and format value as a 32 bit float

Address accessed: 4005
Value written: 100

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 OF A5 00 02 04 42 C8 0000 C8 BA
RX 0A 10 OF A5 0002 53 84
Slave ID First Register # Values to Write
ﬁIIIII a 4005 a 1
Fonction [Juse defaults

2byteID  code  minus offset register size

O 3l | 5L o || slisbiregsters

Values to Write registers bytes Data Type
2 o I s [ e
High byte first

High word first

Command

0A 10 OF A5 00 02 04 42 C8 00 00 C3 Ba + ( ]
SEMD

[¥]

response time (seconds) ILI
[ fail in a 2.0

Response
02 10 OF A5 00 02 53 24

Page 23 of 62

Revision: 3.2 © H2flow Controls



D304 Process Defender - Modbus Communications

5.15 Write Holding Register (24 bit float, using a 16 bit integer)

Function Code: 16
Address offset: 5000

Write a 16 bit integer to address 472, and format value as a 24 bit float
Address accessed: 5472
Value written: 47

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 1560 0001 02 00 2F D9 DD
RX 0A 10 1560 0001 04 AO
[& Simply Modbus Master Write 8.1.0 - O

mode COMort baud data bits stop bits pari

Slave ID First Register # Values to Write
function [ use defaults

2byte ID  code  minus offset register size

O . |3 o 21[36 bt registers

Values to Write register# bytes Data Type
700000 [ 5472 | ooer ]| S femtnm |

High byte first
High word first

Command

OR 10 15 &0 00 01 02 00 2F D% DD -~ ( ]
SEND
[¥]

response time (seconds) |L|
Response | fail in i 20

OX 10 15 €0 00 01 04 RO

Verification:-

mode  COMport  baud  data bits stop bits pari copy down () register# bytes
e e F e F o o e | e ) e

results -

notes  Clear notes £3)

Slave ID First Regisher Mo, of Regs
o] Gz =]
1 i
Use defaults
' function mlnus Df'fset reg|si;‘3; size

2byte ID  code

| _ ﬂ 16 b|t registers
-
Request/ [u

02 03 0D S0 00 02 C7 F1
! l SEMND ]

[Jload before send  response time (seconds)| 0.2
Response fail in a 2.0

Ok 02 04 42 3C 00 00 54 87 -~
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5.16 Write Holding Register (32 bit float, using a 16 bit integer)

Function Code: 16
Address offset: 6000

Write a 16 bit integer to address 5, and format value as a 32 bit float
Address accessed: 6005
Value written: 100

Unit | Func | Address No Of 16 bit Reg Bytes | Data

Checksum

X | 0A 10 1775 0001 02 00 64

B8 EF

RX | 0A 10 1775 0001

14DC

Simply Modbus Master Write 8.1.0 - O

mode COM port baud data bits stop bits pari
Slave ID First Register # Values to Write

funiction [Juse defaults
2byteID  code  minus offset register size

O 3l ] 3 o siebitregisters

Values to Write register# bytes Data Type

alDD.DDDDDD“ 60035 | ooed | f’ 16bit INT

High byte first
High word first

Command

OR 10 17 75 00 01 02 00 €4 B2 EF »
SEND
¥)

respanse time (seconds) [__0:2 |
Response [ failin f’ 2.0

Ok 10 17 75 00 01 14 DC

Verification:-

=
results ..

notes  dear notes @

mode  COMpert  baud  data bits stop bits pari copy down () register # bytes ) ;
o] o fseoo] e 142 T ] o] oo [voce cme [ sonsommoo |

Slave D First Reglster Mo. of Regs

r
Use defaults
g function mlnus of'fset reg|si;|'ﬁ; size

J
o ]

-
Reqguest, e

0% 03 OF RS 00 02 De 47 [ SEND ]
[Jload before send  response time (seconds)|l 0.3
response [ failin 32,0

OAR 03 04 42 C8 00 00 D5 75 L]
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5.17 Write Holding Register (24 bit float, /1000, using a 16 bit integer)

Function Code: 16
Address offset: 7000

Write a 16 bit integer to address 472, divide by 1000, and format value as a 24 bit float

Address accessed: 7472
Value written: 47500 (represents 47.5)

Unit | Func | Address No Of 16 bit Reg Bytes

Data

Checksum

X | 0A 10 1D 30 0001 02

B9 8C

6F A4

RX | 0A 10 1D 30 0001

06 D1

& Simply Modbus Master Write 8.1.0 - O

mode COM port baud data bits stop bits pari
Slave ID First Register # Values to Write

function [Juse defaults
2byte ID  code  minus offset register size

O =T S8 bitregisters

Values to Write register# bytes Data Type

7500.000000) 7472 | BzaC | f’ 16bit INT

High byte first
High word first

Command

OR 10 1D 20 00 01 02 BS 2C €F R4 - ( ]
SEND
[¥)

response time (seconds) 0.2 |
-—| fail in e’ 2.0

Response
0& 10 1D 30 00 01 d€ D1

Verification:-

copy dUW”@ register ¥

mode  COM port baud data bits stop bits pari
S e [ e | e e |

bytes

results -

notes  clear notes ()

Slave D First Register Mo, af Regs

: ‘
Use defaults
. || function m|nus of'fset regl;l;l-ter size

2 blllite IDide ﬂ 15 blt registers
i

Request/ oc

0R 03 0D 50 00 02 C7 F1
! l SEND I

[Jload before send  response time (seconds)|| 0.3
Response [ fail in 5’ 2.0

Ok 03 04 42 3E 00 00 35 47 ~
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5.18 Write Holding Register (32 bit float, /1000, using a 16 bit integer)

Function Code: 16
Address offset: 8000

Write a 16 bit integer to address 5, divide by 1000, and format value as a 32 bit float

Address accessed: 8005
Value written: 10125 (represents 10.125)

mode COM port baud data bits stop bits pari

Slave ID First Register # Values to Write
function [Juse defaults

2byteID  code  minus offset register size

O 3l ] 3 o siebitregisters

Values to Write register# bytes

Data Type
DIZS.DDDDD 3005 | 278D | a 16bit INT
High byte first

High word first

Command

OR 10 LF 45 00 01 02 27 8D EE Rl »
SEND
¥)

respanse time (seconds) [__0:2 |
| | failin e’ 2.0

Response

Ok 10 1F 45 00 01 1€ B3

Verification:-

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 1F 45 0001 02 27 8D EE A1l
RX 0A 10 1F 45 0001 16 B3
Simply Modbus Master Write 8.1.0 - O

bytes

mode  COMport  baud  data bits stop bits pari copy down@ register
L] o) Lol s 14 s Jovone] [Tmmn] s [0

0001 || 10.1250010 |

resits (196 ) rotes_deornotes G

Slave D First Register Mo, of Regs
1 s
Use defaults
f function m|nus Df'fset reg|sgh; size

2byte ID  code
0 e
]
Recllluest oo
0& 03 OF &S 00 0Z D& 47

a 16 I:ntre isters

l SEMD I

[load before send  response time (seconds)|| 0.3
Response fail in f’ 2.0

Ok 03 04 41 22 00 0Ol 35 05 ~
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6 Product Configuration

All settings are held in temporary storage and are lost on power removal.

To ensure the settings are retained after power cycling, the following command must be sent after the last configuration

change.

MAKE SETTINGS PERMANENT

Address 1767

Function Code 16 Write

Value 67 Settings stored

Eg.
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum

X 0A 10 06 OE 0001 02 0032 339B

RX 0A 10 06 OE 0001 61 F9
Revision: 3.2 © H2flow Controls
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Menu Function
ID
1.0.0 AUTOSET
1.1.0 CHOOSE AUTO SETUP SETTING
1141 Select auto set mode
Function Code 1 Read
15 Write
Address 1239=1 Over
1240=0
1239=0 Under
1240=1
1239=1 Both
1240=1
1239=0 off
1240=0
Eg. Read current state
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A 01 04 D7 00 02 0D B8
RX 0A 01 01 03 13 AD
00000011 (binary)
Bits D0 and D1 of the data (03) both being set indicate that AutoSet is configured for both Over and Under alarms (ignore
the 0 bits).
Eg. Set unit for AutoSet Over
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A OF 04 D7 0001 01 01 DB 72
RX 0A OF 04 D7 0001 2478
Clear the Under coil
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A OF 04 D8 0001 01 00 4E 7B
RX 0A OF 04 D8 0001 1478
Note. Writing to coils is only supported as single coils, therefore requiring two messages.
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1.1.2 Max main margin (HMI Relay 1) Sensor alarm 1
Using 32 bit floats
Address 4088
Function Code 3 Read
16 Write
Value 0.0-150.0 %
Eg. Read AutoSet Main Alarm Over Margin value
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 OF F8 00 02 47 95
RX 0A 03 04 41 A0 0000 54 ED
The Margin is 20.0%
Eg. Set Margin to 25.0%
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 OF F8 0002 04 41 C8 00 00 0C5B
RX 0A 10 OF F8 0002 C256
Revision: 3.2 © H2flow Controls

Page 30 of 62



D304 Process Defender - Modbus Communications

ProcessDefender

Using 16 bit integers

Address 6088

Function Code 3 Read
16 Write

Value 0-150 %

Eg. Read AutoSet Main Alarm Over Margin value
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 17 C8 0001 01 3B
RX 0A 03 02 0014 1D 8A
The Margin is 20%
Eg. Set Margin to 25%
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 17 C8 0001 02 0019 63 E3
RX | 0A 10 17 C8 0001 84 F8
Using 16 bit integers *0.001
Address 8088
Function Code 3 Read
16 Write
Value 0.000-32.767 %
Eg. Read AutoSet Main Alarm Over Margin value
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 1F 98 0001 03 4A
RX | 0A 03 02 56 EA A3 AA
The Margin is 22250 (22.250%)
Eg. Set Margin to 22.25%
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 1F 98 0001 02 56 EA 99 96
RX | 0A 10 1F 98 0001 86 89
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11.3

11.4

Max Pre margin (HMI Relay 2) Sensor alarm 3

Address 4164

Function Code 3 Read
16 Write

Value 0-150 %

Eg. Read AutoSet Pre Alarm Over Margin value

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX | 0A |03 10 44 00 02 81 A5
RX | 0A |03 04 412000 5505
The Margin is 10%
Eg. Set Margin to 15%
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX | 0A 10 10 44 0002 04 71700000 0B 6F
RX | 0A 10 10 44 00 02 04 66
Note. If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.
Min pre margin (HMI Relay 2) Sensor alarm 4
Address 4202
Function Code 3 Read
16 Write
Value 0-150 %
Eg. Read AutoSet Pre Alarm Under Margin value
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX | 0A |03 10 6A 00 02 E1 AC
RX | 0A |03 04 412000 00 5505
The Margin is 10%
Eg. Set Margin to 5%
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX | 0A 10 10 6A 0002 04 40 A0 00 00 88 FE
RX | 0A 10 10 6A 00 02 64 6F

Note. If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.
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11.5 Min main margin (HMI Relay 1) Sensor alarm 2
Address 4126
Function Code 3 Read
16 Write
Value 0-150 %
Eg. Read AutoSet Main Alarm Under Margin value
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 10 1E 0002 Al B6
RX | 0A 03 04 41 A0 00 00 54 ED
The Margin is 20%
Eg. Set Margin to 30%
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX | 0A 10 10 1IE 00 02 04 41 F0 00 00 8F C4
RX 0A 10 10 1E 0002 2475
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1.1.6 Apply Autoset
This command starts the AutoSet function (only if the motor is running).
Address 1766
Function Code 16 Write
Value 66 Start AutoSet function
Eg.
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX |0A |10 06 E6 0001 02 00 42 2557
RX |0A |10 06 E6 0001 E1CD
00 is data that is ignored when written, and null data when read.
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2.0.0 CONFIGURATION
2.1.0 PARAMETER LOCK/ UNLOCK
2141 Parameter lock/ unlock code
220 RATED MOTOR POWER
2.241 Choose KW or HP
Address 1079
Function Code 3 Read
16 Write
Value 4 KW
7 HP
Eg. Read current state
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 04 37 0001 358F
RX | 0A 03 02 00 04 1C 46
The current state is 4, which indicates the unit is configured for KW operation
Eg. Set unit for HP operation
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 04 37 0001 02 0007 D5 25
RX | OA |10 04 37 00 01 BO 4C
2.2.2 Configure Rated Motor Power KW / HP
Address 3472
Function Code 3 Read
16 Write
Value 0.1-999 Kw /HP
Eg. Read current rated motor power
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 0D 90 0002 C7 F1
RX | 0A 03 04 42 3E 00 00 3547
The motor power is 47.5 KW or HP.
Eg. Set rated motor power to 15
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 0D 90 0002 04 417000 00 9290
RX | 0A 10 0D 90 0002 42 32

Note: If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.

00 is ignored (32 bit float is truncated to 24 bit float)
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2.3.0

2.341

24.0

2.441

Note: If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.

START DELAY

Configure start delay

Address 1490
Function Code 3 Read
16 Write
Value 0-255 Sec
Eg. Read current start delay
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 03 05D2 0001 2584
RX | 0A 03 02 00 02 9C44
The start delay is 2 seconds (ignore the 00)
Eg. Set start delay to 5 seconds
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 05D2 0001 02 00 05 5211
RX | 0A 10 05D2 0001 AQ 47
00 is ignored
PRIMARY CT CURRENT
Configure primary CT current
Address 4005
Function Code 3 Read
16 Write
Value 5-1000 A
Eg. Read Primary CT current value
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 03 OF A5 0002 D6 47
RX | 0A 03 04 42 C8 00 00 D575
The CT primary is 100A
Eg. Set CT Primary to 5A
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 OF A5 0002 04 40 A0 0000 48 DE
RX 0A 10 OF A5 00 02 42 32

Revision: 3.2

© H2flow Controls

Page 36 of 62



D304 Process Defender - Modbus Communications

ProcessDefender

2.5.0 NUMBER OF TURNS OF THE PRIMARY WIRE THROUGH THE CT
2.5.1 Turns value
Address 1478
Function Code 3 Read
16 Write
Value 1-10 Turns
Eg. Read Primary Turns
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 05 Cd 0001 65 80
RX 0A 03 02 0001 DC 45
The start delay is 2 seconds (ignore the 00)
Eg. Set Primary Turns to 10 Turns
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 05 Co6 0001 02 00 0A 1101
RX 0A 10 05 Cé6 0001 E0 43
00 is ignored
2.6.0 NUMBER OF PHASES
2.6.1 Configure number of phases
Address 1000
Function Code 3 Read
16 Write
Value 0 Single Phase
1 Split Phase
2 Three Phase
Eg. Read current state
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 03 E8 0001 0501
RX 0A 03 02 00 02 9C 44
The current state is 2, which indicates the unit is configured for 3 phase operation
Eg. Set unit for split phase operation
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 03 E8 0001 02 0001 3088
RX 0A 10 03 E8 0001 80 C2
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2.7.0 DEFAULT VALUE
2.71 Default Parameter, "main alarm" ,"pre alarm" and display measurement
Address 1031
Function Code 3 Read
16 Write
Value 10 PCT
4 Kw
11 HP
Eg. Read current state
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 04 07 0001 3580
RX | 0A 03 02 00 0A 9D 82
The current state is 10, which indicates the unit is configured for PCT operation
Eg. Set unit for KW operation
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 04 07 0001 02 00 04 90 D4
RX | 0A 10 04 07 0001 B0 43
2.7.2 Auto scroll of values
Function Code 1 Read
15 Write
Address 1235=1 Yes
1235=0 No
Eg. Read current state
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
TX 0A 01 04D3 0001 0C78
RX | 0A 01 01 00 53 AC
00000000 (binary)
The current state indicates the unit is configured for AutoScroll Disable
Eg. Set unit for AutoScroll Enable
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A OF 04 D3 0001 01 01 2A B2
00000001 (binary)
RX | 0A OF 04D3 0001 65 B9
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2.8.0 MOTOR OPERATING VOLTAGE

2.8.1 Configure Operating Voltage

Address 4240

Function Code 3 Read
16 Write

Value 1-600 A%

Eg. Read Operating Voltage

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX | 0A |03 10 90 00 02 C19D
RX 0A 03 04 43 BE 00 00 3553

The Operating Voltage is 380V

Eg. Set Operating Voltage to 477V

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X | 0A 10 1090 00 02 04 43 EE 80 00 06 56
RX | 0A 10 1090 00 02 44 5E

Note: If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.

2.9.0 EVENT LOG TIME AND DATE
2.91 Event log time. Hour.Minutes.Seconds

2.9.2 Event log date. Year.month.day
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3.0.0 MAIN ALARM, RELAY 1.
3.1.0 MAIN ALARM SETTINGS
3141 Configure "OVER", "UNDER", "BOTH" or "OFF"
Function Code 1 Read
15 Write
Address 1896=1 Over
2200=0
1896=0 Under
2200=1
1896=1 Both
2200=1
1896=0 off
2200=0
Eg. Read current state
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A 01 07 68 0001 7C19
RX | 0A 01 01 01 (00000001) 92 6C
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A 01 08 98 0001 7F 3E
RX | 0A 01 01 00 (00000000) 53 AC
The current state indicates the unit is configured for Main Alarm Over
Eg. Set unit for Main Alarm Under
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A OF 07 86 0001 01 00 (00000000) OF 5A
RX 0A OF 07 86 0001 15D8
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A OF 08 98 0001 01 01 (00000001) 8E70
RX 0A OF 08 98 0001 16 FF
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3.1.2

Configure max trigger point.

Address 4084
Function Code 3 Read
16 Write
Value 0-150 %
0-745 Kw
0-999 HP
Eg. Read Trigger Point
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX | 0A 03 OF F4 0002 8796
RX | 0A 03 04 42 FA 00 00 74 BA
The Trigger Point is 125.0
Eg. Set Trigger Point to 245
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X | 0A 10 OF F4 0002 04 437500 00 9D 92
RX | 0A 10 OF F4 0002 0255

Note: If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.
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313

Configure min trigger point.

Address 4122
Function Code 3 Read
16 Write
Value 0-150 %
0-745 Kw
0-999 HP
Eg. Read Trigger Point
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 03 10 1A 0002 E0 77
RX | 0A 03 04 42 0C 00 00 94 88
The Trigger Point is 35.0
Eg. Set Trigger Point to 75
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 10 1A 0002 04 4296 00 00 6E 6C
RX 0A 10 10 1A 0002 65 B4
Note: If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.
3.2.0 RESPONSE DELAY
3.21 Configure Response Delay Overload
Address 1482
Function Code 3 Read
16 Write
Value 0 0.5 Sec
1-255 Number of seconds
Eg. Read current state
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 03 05 CA 0001 A5 83
RX | 0A 03 02 00 64 1C6E
The current state is 64 Hex, which indicates the unit is configured for 100 seconds
Eg. Set unit for 5 second delay operation
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 05 CA 0001 02 00 05 51 C9
RX | 0A 10 05 CA 0001 20 EO
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3.2.2 Configure Response Delay Underload
Address 1483
Function Code 3 Read
16 Write
Value 0 0.5 Sec
1-255 Number of seconds
Eg. Read current state
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 05CB 0001 F4 43
RX 0A 03 02 00 0C 1D 80
The current state is 0C Hex, which indicates the unit is configured for 12 seconds
Eg. Set unit for 5 second delay operation
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 05CB 0001 02 00 05 5018
RX 0A 10 05CB 0001 71 80
3.3.0 RELAY 1LATCH
3.31 Configure Relay 1 Latch Reset
Function Code 1 Read
15 Write
Address 1909=1 Latch function enabled
2213=1
1909=0 Latch function disabled
2213=0
Eg. Read current state
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A 01 0775 0001 EC1F
RX | 0A 01 01 01 (00000001) 92 6C
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A 01 08 A5 0001 EE F2
RX | 0A 01 01 01 (00000001) 92 6C
The current state indicates the unit is configured for Relay 1 Latch On
Eg. Set unit for Relay 1 Latch Off
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
TX | 0A OF 07 75 0001 01 01 (00000001) E3 58
RX 0A OF 0775 0001 85 DE
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A OF 08 A5 0001 01 00 (00000000) 2275
RX 0A OF 08 A5 0001 8733
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3.3.2 Configure Relay 1 Hysteresis %

Address 4092

Function Code 3 Read
16 Write

Value 0-50 %

Eg. Read Hysteresis

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X | 0A 03 OF FC 0002 06 54
RX | 0A 03 04 00 0000 00 40 F3
The Hysteresis is 0.0%
Eg. Set Hysteresis to 15%
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X | 0A 10 OF FC 0002 04 417000 00 8D 8D
RX | 0A 10 OF FC 0002 8397

Note: If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.
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333 Configure Relay 1 as Normally Closed or Normally Open

Function Code 1 Read
15 Write

Address 1640=1 Normally Closed
1640=0 Normally Open

Eg. Read current state

Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X | 0A 01 06 68 0001 7D E5
RX | 0A 01 01 01 (00000001) 92 6C
The current state indicates the unit is configured for Relay 1 Normally Closed
Eg. Set unit for Relay 1 Normally Open
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
TX | 0A OF 06 68 0001 01 00 (00000000) OE 8B
RX | 0A OF 06 68 0001 1424
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4.0.0 PRE ALARM, RELAY 2.
41.0 PRE ALARM SETTINGS
411 Configure "OVER", "UNDER", "BOTH" or "OFF"
Function Code 1 Read
15 Write
Address 2504=1 Over
2808=0
2504=0 Under
2808=1
2504=1 Both
2808=1
2504=0 off
2808=0
Eg. Read current state
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A 01 09 C8 0001 7ED3
RX | 0A 01 01 01 (00000001) 92 6C
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A 01 0A F8 0001 7E 98
RX | 0A 01 01 01 (00000001) 92 6C
The current state indicates the unit is configured for Pre Alarm Both
Eg. Set unit for Pre Alarm Over
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
TX | 0A OF 09 C8 0001 01 01 (00000001) 4F AD
RX 0A OF 09 C8 0001 17 12
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A OF 0A F8 0001 01 00 (00000000) CE5A
RX 0A OF 0A F8 0001 17 59
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4.1.2

Configure max trigger point.

Address 4160
Function Code 3 Read
16 Write
Value 0-150 %
0-745 Kw
0-999 HP
Eg. Read Trigger Point
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX | 0A 03 1040 0002 C0 64
RX | 0A 03 04 42 C8 00 00 D575
The Trigger Point is 100.0
Eg. Set Trigger Point to 108
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X | 0A 10 10 40 0002 04 42 D8 00 00 8B 38
RX | 0A 10 1040 0002 45 A7

Note: If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.
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41.3

Configure min trigger point.

Address 4198
Function Code 3 Read
16 Write
Value 0-150 %
0-745 Kw
0-999 HP
Eg. Read Trigger Point
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 10 66 0002 21 AF
RX | 0A 03 04 00 00 00 00 40 F3
The Trigger Point is 0.0
Eg. Set Trigger Point to 78
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 10 66 0002 04 429C 00 00 49 1F
RX | 0A 10 10 66 0002 A46C
Note: If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.
4.2.0 RESPONSE DELAY
4.21 Configure Response Delay Overload
Address 1484
Function Code 3 Read
16 Write
Value 0 0.5 Sec
1-255 Number of seconds
Eg. Read current state
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 03 05 CC 0001 4582
RX | 0A 03 02 00 64 1C6E
The current state is 64 Hex, which indicates the unit is configured for 100 seconds
Eg. Set unit for 5 second delay operation
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 05 CC 0001 02 00 05 51 AF
RX | 0A 10 05 CC 0001 C0 41
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4.2.2 Configure Response Delay Underload
Address 1485
Function Code 3 Read
16 Write
Value 0 0.5 Sec
1-255 Number of seconds
Eg. Read current state
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 05CD 0001 14 42
RX 0A 03 02 00 0C 1D 80
The current state is 0C Hex, which indicates the unit is configured for 12 seconds
Eg. Set unit for 5 second delay operation
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 05CD 0001 02 00 05 507E
RX 0A 10 05CD 0001 91 FF
4.3.0 RELAY 2 LATCH
4.31 Configure Relay 2 Latch Reset
Function Code 1 Read
15 Write
Address 2517=1 Latch function enabled
2821=1
2517=0 Latch function disabled
2821=0
Eg. Read current state
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A 01 09 D5 0001 EE D5
RX | 0A 01 01 01 (00000001) 92 6C
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A 01 0B 05 0001 EE 94
RX | 0A 01 01 01 (00000001) 92 6C
The current state indicates the unit is configured for Relay 2 Latch On
Eg. Set unit for Relay 2 Latch Off
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
TX | 0A OF 09 D5 0001 01 00 (00000000) 62 6F
RX 0A OF 09 D5 0001 87 14
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A OF 0B 05 0001 01 00 (00000000) A2 5F
RX 0A OF 0B 05 0001 8755
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4.3.2 Configure Relay 2 Hysteresis %

Address 4168

Function Code 3 Read
16 Write

Value 0-50 %

Eg. Read Hysteresis

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X | 0A 03 10 48 0002 41 A6
RX | 0A 03 04 00 0000 00 40 F3
The Hysteresis is 0.0%
Eg. Set Hysteresis to 25%
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X | 0A 10 1048 0002 04 41 C8 00 00 8B 1F
RX | 0A 10 1048 0002 C4 65

Note: If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.
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433 Configure Relay 2 as Normally Closed or Normally Open

Function Code 1 Read
15 Write

Address 1641=1 Normally Closed
1641=0 Normally Open

Eg. Read current state

Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 01 06 69 0001 2C25
RX | 0A 01 01 00 (00000000) 53 AC
The current state indicates the unit is configured for Relay 2 Normally Open
Eg. Set unit for Relay 2 Normally Closed
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A OF 06 69 0001 01 01 (00000001) F2 8B
RX | 0A OF 06 69 0001 45 E4
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5.0.0 GENERAL ALARM, RELAY 3.
5.1.0 MONITOR FUNCTION
5.1.1 Configure "OVER", "UNDER", "BOTH" or "OFF"
Function Code 1 Read
15 Write
Address 3112=1 Over
3416=0
3112=0 Under
3416=1
3112=1 Both
3416=1
3112=0 off
3416=0
Eg. Read current state
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A 01 0C28 0001 7F E9
RX | 0A 01 01 00 (00000000) 53 AC
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A 01 0D 58 0001 7F CE
RX | 0A 01 01 00 (00000000) 53 AC
The current state indicates the unit is configured for General Alarm Off
Eg. Set unit for General Alarm Both
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A OF 0C28 0001 01 01 (00000001) CE2E
RX | 0A OF 0C28 0001 16 28
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A OF 0D 58 0001 01 01 (00000001) 8E 34
RX | 0A OF 0D 58 0001 16 OF
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5.1.2 Configure source as percent of motor rated input power, measured input power in KW, measured
input power HP or voltage
Address 1235
Function Code 3 Read
16 Write
Value 10 PCT
4 KW
11 HP
V (L-L)
2 V (L-N)
Eg. Read current state
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 03 04 D3 0001 75 B8
RX 0A 03 02 0001 DC 45
The current state is 1, which indicates the unit is configured for V (L-L) operation
Eg. Set unit for V (L-N) operation
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 04 D3 0001 02 00 02 02 C2
RX 0A 10 04 D3 0001 FO 7B
5.1.3 Configure max trigger point, as percent of operating voltage.
Address 4260
Function Code 3 Read
16 Write
Value 0-255 %
Eg. Read Trigger Point
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 03 10 A4 0002 80 53
RX 0A 03 04 42 DC 0000 9571
The Trigger Point is 110.0%
Eg. Set Trigger Point to 115%
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 10 A4 0002 04 42 E6 00 00 E5 4F
RX 0A 10 10 A4 0002 0590

Note: If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.
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5.1.4 Configure min trigger point, as percent of operating voltage
Address 4298
Function Code 3 Read
16 Write
Value 0-255 %
Eg. Read Trigger Point
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 10 CA 00 02 El 8E
RX 0A 03 04 42 BE 00 00 34 AF
The Trigger Point is 95.0%
Eg. Set Trigger Point to 92%
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 10 CA 0002 04 42 B8 00 00 03 39
RX 0A 10 10 CA 0002 64 4D
5.2.0 RESPONSE DELAY
5.21 Configure Response Delay Overload
Address 1486
Function Code 3 Read
16 Write
Value 0 0.5 Sec
1-255 Number of seconds
Eg. Read current state
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 03 05 CE 0001 E4 42
RX 0A 03 02 00 00 1D 85
The current state is 64 Hex, which indicates the unit is configured for 100 seconds
Eg. Set unit for 5 second delay operation
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 05 CE 0001 02 00 05 50 4D
RX 0A 10 05 CE 0001 6181
Revision: 3.2 © H2flow Controls Page 54 of 62



D304 Process Defender - Modbus Communications

ProcessDefender

5.2.2 Configure Response Delay Underload
Address 1487
Function Code 3 Read
16 Write
Value 0 0.5 Sec
1-255 Number of seconds
Eg. Read current state
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 05 CF 0001 B5 82
RX 0A 03 02 00 00 1D 85
The current state is 0C Hex, which indicates the unit is configured for 12 seconds
Eg. Set unit for 5 second delay operation
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 05 CF 0001 02 00 05 519C
RX 0A 10 05 CF 0001 3041
5.3.0 RELAY 3 LATCH
5.3.1 Configure Relay 3 Latch Reset
Function Code 1 Read
15 Write
Address 3125=1 Latch function enabled
3429=1
3125=0 Latch function disabled
3429=0
Eg. Read current state
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A 01 0C35 0001 EF EF
RX | 0A 01 01 01 (00000001) 92 6C
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A 01 0D 65 0001 EE 02
RX | 0A 01 01 01 (00000001) 92 6C
The current state indicates the unit is configured for Relay 3 Latch On
Eg. Set unit for Relay 3 Latch On
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
TX 0A OF 0C 35 0001 01 01 (00000001) 222C
RX 0A OF 0C35 0001 86 2E
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A OF 0D 65 0001 01 01 (00000001) E3 F1
RX 0A OF 0D 65 0001 87C3
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5.3.2

Configure Relay 3 Hysteresis %

Address 4244
Function Code 3 Read
16 Write
Value 0-50 %
Eg. Read Hysteresis
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 03 10 94 0002 805C
RX | 0A 03 04 00 00 00 00 40 F3
The Hysteresis is 0.0%
Eg. Set Hysteresis to 12%
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 10 94 0002 04 41 40 00 00 06 3C
RX | 0A 10 10 94 0002 05 9F
Note: If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.
5.3.3 Configure Relay 3 as Normally Closed or Normally Open
Function Code 1 Read
15 Write
Address 1642=1 Normally Closed
1642=0 Normally Open
Eg. Read current state
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A 01 06 6A 0001 DC25
RX | 0A 01 01 00 (00000000) 53 AC
The current state indicates the unit is configured for Relay 3 Normally Open
Eg. Set unit for Relay 3 Normally Closed
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
TX | 0A OF 06 6A 0001 01 01 (00000001) B6 8B
RX | 0A OF 06 6A 0001 B5 E4
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6.0.0 INPUTS / OUTPUTS
6.1.0 DIGITAL INPUT
6.1.1 Digital input, auto set trigger.
Function Code 1 Read
15 Write
Address 1241=1 Digital input enabled
1241=0 Digital input disabled
Eg. Read current state
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
TX 0A 01 04 D9 0001 2C7A
RX | 0A 01 01 01 (00000001) 92 6C
The current state indicates the unit is configured for the digital input to activate Autoset
Eg. Deactivate digital AutoSet
Unit | Func | 1% Coil No of Coils Bytes | Data Checksum
X 0A OF 04 D9 0001 01 00 (00000000) 7373
RX | 0A OF 04 D9 0001 45 BB
6.2.0 ANALOGUE OUTPUT
6.2.1 Configure Analogue output source (measured power in percent of rated power)
Address 1059
Function Code 3 Read
16 Write
Value 10 PCT
Eg. Read current state
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 04 23 0001 75 8B
RX | 0A 03 02 00 0A 9D 82
The current state is 0A Hex, which indicates the unit is configured for 10 - PCT
Eg. Set unit for PCT operation
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
TX 0A 10 0423 0001 02 00 0A 17 F4
RX | 0A 10 04 23 0001 FO0 48
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6.2.2

6.2.3

Note: If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.

Configure range 4mA

Address 4061
Function Code 3 Read
16 Write
Value 0-150 %
Eg. Read 4mA value
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 O0F DD 0002 56 5E
RX 0A 03 04 412000 00 5505
The 4mA value occurs at 10%
Eg. Set 4mA value to 12.34%
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 OF DD 0002 04 414570 A4 7A2C
RX 0A 10 OF DD 00 02 D3 9D

Note: 41 45 70 A4 represents 12.3400002% as the closest approximation.

Note: If PLC does not support floats, please refer to section 6 menu item 1.12 for examples using integers.

Configure range 20mA

Address 4065
Function Code 3 Read
16 Write
Value 0-150 %
Eg. Read 20mA value
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 03 OF E1 0002 96 52
RX | 0A 03 04 42 C8 00 00 D575
The 20mA value occurs at 100%
Eg. Set 20mA value to 125%
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 OF E1 0002 04 42 FA 00 00 6C B6
RX | 0A 10 OF E1 0002 1391
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6.3.0 MobBUS
Modbus baud rate, user ID, and parity are not configurable due to ability to render communications inoperable.
MISCELLANEOUS.
RESET LATCHED ALARMS.
Any alarms that have activated, and are configured for latching operation, may be cleared using the following command.
Address 1764
Function Code 16 Write
Value 64 Alarms reset
Eg.
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 06 E4 0001 02 00 40 A574
RX 0A 10 06 E4 0001 40 0D
CLEAR THE MOTOR RUN TIMER.
Note: This is password protected on the HMI.
This command clears the motor run timer.
Address 1550
Function Code 16 Write
Value 50 Clear timer
Eg.
Unit | Func | Address No Of 16 bit Reg Bytes | Data Checksum
X 0A 10 06 OE 0001 02 00 32 339B
RX 0A 10 06 OE 0001 61 F9
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7 Notes
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8 Summary

Function = B
< < o 5| 5
Elosl =S |osloslzglz?
A IR R I
&) e — A N [3a) — .= — =2 | v o | wvn .o
Make Settings Permanent. 1767
AUTOSET
Select auto set mode 1239
1240
Max main margin (HMI Relay 1) Sensor alarm 1 4088 6088 8088
Max Pre margin (HMI Relay 2) Sensor alarm 3 4164 6164 8164
Min pre margin (HMI Relay 2) Sensor alarm 4 4202 6202 8202
Min main margin (HMI Relay 1) Sensor alarm 2 4126 6126 8126
Apply Autoset 1766
CONFIGURATION
RATED MOTOR POWER 1079
Choose KW or HP
Configure Rated Motor Power KW / HP 3472 5472 7472
Configure start delay 1490
Configure primary CT current 4005 6005 8005
Primary Turns 1478
Configure number of phases 1000
Default Parameter 1031
Auto scroll of values 1235
Configure Operating Voltage 4240 6240 8240
MAIN ALARM - RELAY 1
Configure "OVER", "UNDER", "BOTH" or "OFF" 1896
2200
Configure max trigger point 4084 6084 8084
Configure min trigger point 4122 6122 8122
Configure Response Delay Overload 1482
Configure Response Delay Underload 1483
Configure Relay 1 Latch Reset 1909
2213
Configure Relay 1 Hysteresis % 4092 6092 8092
Configure Relay 1 as Normally Closed or 1640
Normally Open
PRE ALARM - RELAY 2
Pre alarm, relay 2. Configure "OVER", "UNDER", | 2504
"BOTH" or "OFF" 2808
Configure max trigger point. 4160 6160 8160
Configure min trigger point 4198 6198 8198
Configure Response Delay Overload 1484
Configure Response Delay Underload 1485
Configure Relay 2 Latch Reset 2517
2821
Configure Relay 2 Hysteresis % 4168 6168 8168
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Function

Coil

8 bit Byte

16 bit
integer

24 bit float

32 bit float

16 bit

integer

16 bit
integer

Shifted 16

bit integer

Shifted 16
bit integer

Configure Relay 2 as Normally Closed or
Normally Open

1641

GENERAL ALARM - RELAY §

General alarm, relay 3 Configure "OVER",
"UNDER", "BOTH" or "OFF"

3112
3416

Configure source as percent of ...

1235

Configure max trigger point, as percent of

4260

6260

8260

Configure min trigger point, as percent of

4298

6298

8298

Configure Response Delay Overload

1486

Configure Response Delay Underload

1487

Configure Relay 3 Latch Reset

3125
3429

Configure Relay 3 Hysteresis %

4244

6244

8244

Configure Relay 3 as Normally Closed or
Normally Open

1642

INPUTS/OUTPUTS

Digital input, auto set trigger

1241

Configure Analogue output source

1059

Configure range 4mA

4061

6061

8061

Configure range 20mA

4065

6065

8065

MISCELLANEOUS

Reset Latched Alarms.

1764

Clear the Motor Run Timer

1550
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